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Introduction

Introduction J

‘ Governance Response Policy

N

Health system
policy

The government implements various policies
to prevent the spread of infectious diseases.

The circumstances of each government determine
the characteristics and intensity of each policy.

Oxford governance COVID-19 response index

Research Question

Q1: What response policies were important in each countries?
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Daily new confirmed COVID-19 cases per million people
7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number ol
infections.
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China has significantly different patterns on COVID pandemic

Our World

Share of people vaccinated against COVID-19, Mar 6, 2022

in Data
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Source: Official data collated by Our World in Data
Note: Alternative definitions of a full vaccination, e.g. having been infected with SARS-CoV-2 and having 1 dose of a 2-dose protocol, are
ignored to maximize comparability between countries.
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Research Question

Q2: Is China's response policy different
from other countries?




Research Design

- Unit of Analysis: Government

- From January 2020 to March 2022
- 831 days
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» Dependent Variable
» Degree of change in confirmed cases

» Input Variable
* 16 response policies

e Methodology

» Predict model
» Regression Decision Tree and Random Forest

» Vector autoregression (VAR)
» Granger causality test

Research Design

0 Data: OxCGRT, a government response index

Table 1. Variable

COVID-19 response O‘

System

Policies

Containment
policies

stringency

school closing

work closing

event closing

restriction gatherings

transport closing

stav home

restriction move

restriction travel

Economic policies

income support

debt relief

Health system
policies

public campaigns

testing policy

contact tracing

mask policy

vaccine policy

elder protect

Oxford governance COVID-19 response index
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Containment
policy

Economic
policy

Health system
policy
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Descriptive analysis

Descriptive statistical analysis result

China Korea Us
Obs | Mean | Std dev.| Mean | Std. dev.| Mean | Std. dev.
stringency 831 6960 1385 4967, 1348 56093| 1788
school closing 831 251 0.80 1.65 1.05 223 0.82
work closing 831 243 0.71 152 (.64 1.78 0.78
event closing 831 192 0335 139 0.56 162 0.62
restriction gatherings 831 3.83 0.70 340 127 3.39 1.17
transport closing 831 1.11 0.90 1.11 0.90 091 0.29
stay home 831 237 0.99 0.58 0.56 121 0.59
restriction move 831 1.80 0.49 0.69 0.1 149 0.65
restriction travel 831 245 0.80 241 0.70 3.03 0.75
income support 831 (.88 0.33 (.89 031 1.13 092
debt relief 831 147 0.77 091 0.29 0.67 047
public campaigns 831 1.98 0.18 193 0.38 182 0.57
testing policy 831 284 0.50 245 0.93 217 0.78
contact tracing 831 2.00 0.07 192 0.38 098 0.15
mask policy 831 239 0.79 241 0.96 296 1.09
vaccine policy 831 234 229 2.08 222 236 233
elder protect 831 214 0.82 196 0.69 198 0.57

COVID-19 Vaccination O‘

* China has the most stringent policies
* China most actively uses containment policy

¢ The US mainly used mask and vaccine policy



Results

Descriptive analysis

Stringency Index Trend Comparison

China vs. US China vs. Korea
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Response Policy in China

Regression

Decision Tree J MSE: 0.002183

China Regression Tree

restri::tionTra\.lfel = (0.833333
workClosing < 0.833333 !

0.002207

stringency ¢ 0.819258 testingPaolicy < 0.25
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0.040790 0.578500
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Random Forest J

COVID-19 response O‘
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Response Policy in Korea

Regression

Decision Tree J MSE: 0.002496

Korea Regression Tree
SEhG(}lChSinlg < 0.166667
I

restri::tiﬂnTraqel = (0.333333

1.771e-03

restrictionTravel = 0.833333

4.024e-07
eventClosing < 0.75

3.758e-01 1.554e-01

9.132e-03

Random Forest J

COVID-19 response O‘
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COVID-19 response O‘

Response Policy in US

Regression

gr Random Forest
Decision Tree MSE: 0.00215

MSE: 0.001762

US Regression Tree US_Response_Policy
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COVID-19 response O‘

Dickey-Fuller test J

China’s confirmed cases trend line
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COVID-19 response O‘

Granger causality test for China

Granger causality Wald tests J

eigenvalues test

Equation | Excluded chi? P = chi? N Roots of the companion matrix
posttive | work closing 6.3557 0.010 **=*

restriction gathenings | (0.8464 0.358 ol

elder protect 17.049 0.000 **= _

testing policy 18.165 0.000 *==* %o

stringency 34092 0.065 -

stay home 40558 0.044 == 2

ALL 35077 0.000 *==
¥ p=005***p=001 T 5 : : 1

Real

« Also, the change in confirmed cases had the Granger causality

between stay home and testing policy. « All eigenvalues are W!thin the unit circle. N
VAR performed satisfies the stability condition.
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Results

Implications

» This study created a predictive model for the effective response policies for each country.

« China's containment policy plays an important role compared to other countries
« Korea: school closures and contact tracking

« US: mixes various policies

» Based on this model, we can predict the effective policies for each country when a new disease occurs.

» Also, in the case of China, a time-series influence was confirmed.

» Regression decision trees and random forests do not reflect time-series characteristics.

« Therefore, | will utilize Long Short-Term Memory (LSTM) that can reflect time series
characteristics as a next step.



Comparison of Response policy to COVID-19: focus on prediction model
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